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(57) ABSTRACT

A rotary cutter for cutting damaged threads of a bolt includes
a body rotatable about a rotating axis. The body includes a
connecting end and an operative end. The body includes an
inner periphery delimiting a cutting space extending along
the rotating axis from the operative end towards but spaced
from the connecting end. A width of the cutting space 1n a
diametric direction perpendicular to the rotating axis gradu-
ally reduces from the operative end toward the connecting
end to form a conic space. The body further includes at least
one cutting blade disposed on the inner periphery. The at
least one cutting blade includes a first cutting blade section
and a second cutting blade section. The first cutting blade
section 1s arcuate or rectilinear. The second cutting blade
section 1s arcuate or rectilinear. The first and second cutting
blade sections are not i1dentical.

12 Claims, 10 Drawing Sheets
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ROTARY CUTTER FOR CUTTING
DAMAGED THREADS OF A BOLT

BACKGROUND OF THE INVENTION

The present mnvention relates to a rotary cutter and, more
particularly, to a rotary cutter for cutting damaged threads of
a bolt.

A bolt 1s generally used to fasten an object, and a nut 1s
mounted around the bolt. A distal end of the bolt could rust,
accumulate dirt, or even deform under impact by an alien
object, such that the nut cannot be smoothly threaded onto
the bolt. A general approach 1n this situation 1s to cut the bolt
with a screw die to remove rust, dirt, or the damaged portion
from the bolt.

When a bolt encounters the above situation, the nut
merely gets stuck on the distal end of the bolt, and the
remaining portion of the bolt 1s still useable. In the approach
using the screw die, the screw die must be precisely aligned
with the threads of the bolt before cutting, so as to assure the
cutting route 1s 1dentical to the original threads of the bolt,
which 1s time-consuming and has low efliciency.

Taiwan Invention Patent No. 1640378 discloses a rotary
cutter including a body rotatable about a rotating axis. The
body includes a cutting space and a first cutting blade
disposed on an inner periphery of the cutting space. The
body further includes a virtual projection plane perpendicu-
lar to the rotating axis. A first virtual plane passes through
the first cutting blade and extends perpendicularly to the
virtual projection plane. A virtual circle and a first virtual
reference line are located on the virtual projection plane. The
first virtual reference line intersects with the rotating axis
and passes through an intersection of the first virtual plane
and the wvirtual circle. An angle between the first virtual
reference line and the first virtual plane and on the virtual
projection plane 1s between 20° and 40°.

The major advantage of the above rotary cutter 1s the
conical design that permits cutting of various bolts of larger
or smaller diameters. The rotary cutter rotates at a constant
speed. However, the contact point 1n the case of cutting a
large-diameter bolt 1s diflerent from the contact point in the
case of cutting a small-diameter bolt. Thus, the cutting speed
will change when the diameter 1s changed while the cutting
angle of the first cutting blade 1s fixed. As a result, the cutting
result 1s bad when the cutting position does not match with
the cutting angle and the cutting speed.

Thus, a need exists for a novel rotary cutter that mitigates
and/or obviates the above disadvantages.

BRIEF SUMMARY OF THE INVENTION

The primary objective of the present imvention 1s to
provide a rotary cutter for cutting damaged threads of a bolt.
The rotary cutter includes a body rotatable about a rotating
axis. The body includes a connecting end and an operative
end opposite to the connecting end along the rotating axis.
The body includes an mner periphery delimiting a cutting
space extending along the rotating axis from the operative
end towards but spaced from the connecting end. A width of
the cutting space 1 a diametric direction perpendicular to
the rotating axis gradually reduces from the operative end
toward the connecting end to form a conic space. The body
turther includes at least one cutting blade disposed on the
inner periphery delimiting the cutting space. The at least one
cutting blade includes a first cutting blade section and a
second cutting blade section. The first cutting blade section
1s arcuate or rectilinear. The second cutting blade section 1s
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arcuate or rectilinear. The first and second cutting blade
sections are not 1dentical. The rotary cutter according to the
present invention can cut bolts of different diameters with a
corresponding proper cutting angle, achieving an excellent
cutting eflect.

In an example, the body further includes a virtual pro-
jection plane perpendicular to the rotating axis. A first
cutting blade section projection 1s a projection of the first
cutting blade section on the virtual projection plane. The first
cutting blade section projection includes a first center of
circle located on a side of the first cutting blade section
projection adjacent to a rear side of the first cutting blade
section. The first cutting blade section projection 1s an
arcuate line and 1s concave towards the first center of circle.
A first rad1us 1s equal to a spacing between the first center of
circle and the first cutting blade section projection and 1s 1n
a range between 20 cm and 350 cm. A second cutting blade
section projection 1s a projection of the second cutting blade
section on the virtual projection plane. The second cutting
blade section projection 1ncludes a second center of circle
located on a side of the second cutting blade section pro-
jection adjacent to a front side of the second cutting blade
section. The second cutting blade section projection 1s an
arcuate line and 1s concave towards the second center of
circle. A second radius 1s equal to a spacing between the
second center of circle and the second cutting blade section
projection and 1s 1n a range between 50 cm and 80 cm.

In an example, the first radius 1s 1n a range between 25
mm and 35 mm, and the second radius 1s 1n a range between
60 mm and 70 mm.

In an example, the second cutting blade section projection
1s tangent to the first cutting blade section projection.

In another example, the body further includes a virtual
projection plane perpendicular to the rotating axis. A first
cutting blade section projection 1s a projection of the first
cutting blade section on the wvirtual projection plane. A
second cutting blade section projection is a projection of the
second cutting blade section on the virtual projection plane.
The first cutting blade section projection 1s arcuate, and the
second cutting blade section projection is rectilinear.

In still another example, the first cutting blade section
projection 1s rectilinear, and the second cutting blade section
projection 1s arcuate.

In yet another example, the first cutting blade section
projection 1s rectilinear, and the second cutting blade section
projection 1s rectilinear.

In an example, the body includes a virtual circle, a first
virtual reference line, and a second virtual reference line.
The virtual circle has a diameter between 1 mm and 20 mm.
An end of the first cutting blade section projection adjacent
to the rotating axis 1s located on the virtual circle. The first
virtual reference line intersects with the rotating axis and
passes through the end of the first cutting blade section
projection. The second virtual reference line intersects with
the rotating axis and passes through an end of the second
cutting blade section projection distant from the rotating
axis. An angle between the first virtual reference line and the
second virtual reference line 1s between 20° and 40°.

In an example, the angle between the first virtual refer-
ence line and the second virtual reference line 1s between 25°
and 35°.

In an example, a first virtual tangent plane extends per-
pendicularly to the rotating axis and i1s tangent to the first
cutting blade section. A spacing between the first cutting
blade section and the rotating axis 1s smaller than a spacing
between any point on the inner periphery of the body
delimiting the cutting space and the rotating axis. A second
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virtual tangent plane extends perpendicularly to the rotating
axis and 1s tangent to the second cutting blade section. A
spacing between the second cutting blade section and the
rotating axis 1s smaller than the spacing between any point
on the inner periphery of the body delimiting the cutting
space and the rotating axis.

In an example, the inner periphery of the body delimiting,
the cutting space includes an evasive portion and a scrap
discharge groove in a radial direction perpendicular to the
rotating axis. The evasive portion and the scrap discharge
groove correspond to the at least one cutting blade. The
evasive portion 1s located on a rear side of the at least one
cutting blade and 1s contiguous to the at least one cutting
blade. On the first virtual cutting plane or the second virtual
cutting plane, a spacing from the evasive portion to the
rotating axis gradually increases from a side of the evasive
portion adjacent to the at least one cutting blade towards
another side of the evasive portion distant from the at least
one cutting blade. The scrap discharge groove 1s located on
a front side of the at least one cutting blade and 1s contiguous
to the at least one cutting blade. An end of the scrap
discharge groove intercommunicates with the cutting space.
Another end of the scrap discharge groove extends through
the body to an outer periphery of the body.

In an example, the at least one cutting blade 1s itegrally
formed with the body.

In an example, the at least one cutting blade includes three
cutting blades spaced from each other by regular angular
intervals 1 a circumierential direction about the rotating
axis.

The present invention will become clearer 1n light of the
following detailed description of illustrative embodiments
of this invention described in connection with the drawings.

DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view of a rotary cutter for cutting
damaged threads of a bolt of a first embodiment according
to the present invention.

FIG. 2 1s a side elevational view of the rotary cutter of
FIG. 1.

FIG. 3 1s a cross sectional view taken along section line
3-3 of FIG. 2.

FIG. 4 1s a cross sectional view taken along section line
4-4 of FIG. 3.

FI1G. 5 1s cross sectional view taken along section line 5-5
of FIG. 3.

FIG. 6 1s a diagrammatic cross sectional view of the rotary
cutter of FIG. 1 used to cut a first bolt.

FIG. 7 1s a diagrammatic cross sectional view of the rotary
cutter of FIG. 1 used to cut a second bolt larger than the first
bolt.

FIG. 8 1s a side elevational view of a rotary cutter of a
second embodiment according to the present ivention.

FIG. 9 1s a side elevational view of a rotary cutter of a
third embodiment according to the present invention.

FIG. 10 1s a side elevational view of a rotary cutter of a
fourth embodiment according to the present invention.

DETAILED DESCRIPTION OF TH.
INVENTION

L1

With reference to FIGS. 1-5, a rotary cutter 10 for cutting
damaged threads of a bolt of a first embodiment according
to the present invention mcludes a body 20 rotatable about
a rotating axis C. The body 20 includes a connecting end 21
and an operative end 22 opposite to the connecting end 21
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along the rotating axis C. The connecting end 21 can be
coupled to an electric tool or a pneumatic tool. The body 20
includes an mnner periphery delimiting a cutting space 23
extending along the rotating axis C from the operative end
22 towards but spaced from the connecting end 21. A width
of the cutting space 23 1n a diametric direction perpendicular
to the rotating axis C gradually reduces from the operative
end 22 toward the connecting end 21 to form a conic space.

The body 20 turther includes at least one cutting blade 24
disposed on the inner periphery thereof. The at least one
cutting blade 24 includes a first cutting blade section 25 and
a second cutting blade section 26. The first cutting blade
section 25 1s arcuate or rectilinear. The second cutting blade
section 26 1s arcuate or rectilinear. The first and second
cutting blade sections 25 and 26 are not i1dentical. The at
least one cutting blade 24 1s integrally formed with the body
20. The body 20 turther includes a virtual projection plane
P perpendicular to the rotating axis C. A first cutting blade
section projection 25P 1s a projection of the first cutting
blade section 25 on the virtual projection plane P. The first
cutting blade section projection 25P includes a first center of
circle O1 located on a side of the first cutting blade section
projection 25P adjacent to a rear side of the first cutting
blade section 25. The first cutting blade section projection
25P 1s an arcuate line and 1s concave towards the first center
of circle O1. A first radius R1 1s equal to a spacing between
the first center of circle O1 and the first cutting blade section
projection 25P and 1s 1n a range between 20 cm and 50 cm.
In this embodiment, the first radius R1 is 1n a range between
25 mm and 35 mm.

A second cutting blade section projection 26P 1s a pro-
jection of the second cutting blade section 26 on the virtual
projection plane P and 1s on a side of the first cutting blade
section projection 25P opposite to the rotating axis C. The
second cutting blade section projection 26P includes a
second center of circle O2 located on a side of the second
cutting blade section projection 26P adjacent to a front side
of the second cutting blade section 26. The second cutting
blade section projection 26P 1s an arcuate line and 1s concave
towards the second center of circle O2. A second radius R2
1s equal to a spacing between the second center of circle O2
and the second cutting blade section projection 26P and 1s 1n
a range between 50 cm and 80 cm. In this embodiment, the
second radius R2 1s 1n a range between 60 mm and 70 mm.
The second cutting blade section projection 26P 1s tangent to
the first cutting blade section projection 25P in this embodi-
ment.

The virtual projection plane P includes a virtual circle O,
a first virtual reference line S1, and a second virtual refer-
ence line S2. The virtual circle O has a diameter between 1
mm and 20 mm. An end of the first cutting blade section
projection 25P adjacent to the rotating axis C 1s located on
the virtual circle O. The first virtual reference line S1
intersects with the rotating axis C and passes through the end
of the first cutting blade section projection 25P. The second
virtual reference line S2 intersects with the rotating axis C
and passes through an end of the second cutting blade
section projection 26P distant from the rotating axis C. An
angle between the first virtual reference line S1 and the
second virtual reference line S2 1s between 20° and 40°. In
this embodiment, the angle between first virtual reference
line S1 and the second virtual reference line S2 1s between
25° and 35°. A first virtual tangent plane CP1 extends
perpendicularly to the rotating axis C and 1s tangent to the
first cutting blade section 25. A spacing between the first
cutting blade section 25 and the rotating axis C 1s smaller
than a spacing between any point on the inner periphery of
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the body 20 delimiting the cutting space 23 and the rotating,
axis C (see FIG. 4). A second virtual tangent plane CP2
extends perpendicularly to the rotating axis C and 1s tangent
to the second cutting blade section 26. A spacing between
the second cutting blade section 26 and the rotating axis C
1s smaller than the spacing between any point on the mner
periphery of the body 20 delimiting the cutting space 23 and
the rotating axis C (see FIG. 5).

The 1nner periphery of the body 20 delimiting the cutting,
space 23 includes an evasive portion 27 and a scrap dis-
charge groove 28 1n a radial direction perpendicular to the
rotating axis C. The evasive portion 27 and the scrap
discharge groove 28 correspond to the at least one cutting
blade 24. The evasive portion 27 1s located on a rear side of
the at least one cutting blade 24 and 1s contiguous to the at
least one cutting blade 24. On the first virtual cutting plane
CP1 or the second virtual cutting plane CP2, a spacing from
the evasive portion 27 to the rotating axis C gradually
increases from a side of the evasive portion 27 adjacent to
the at least one cutting blade 24 towards another side of the
evasive portion 27 distant from the at least one cutting blade
24. The scrap discharge groove 28 1s located on a front side
of the at least one cutting blade 24 and 1s contiguous to the
at least one cutting blade 24. An end of the scrap discharge
groove 28 intercommunicates with the cutting space 23.
Another end of the scrap discharge groove 28 extends
through the body 20 to an outer periphery of the body 20.

In this embodiment, the imner periphery of the body 10
includes three cutting blades 24 spaced from each other by
regular angular intervals 1n a circumierential direction about
the rotating axis C.

With reference to FIGS. 6 and 7, when 1n use of the rotary
cutter of the first embodiment according to the present
invention, the connecting end 21 1s coupled to a driving tool
90, and the cutting space 23 holds a distal end of a first bolt
91 or a second bolt 92 having a diameter larger than a
diameter of the first bolt 91. The driving tool 90 drives the
rotary cutter 10 to rotate. The at least one cutting blade 24
shortens or cuts ofl a portion of the thread on the distal end
of the first bolt 91 or the second bolt 92, such that a nut can
be easily threaded onto the first bolt 91 or the second bolt 92.

In view of the above structure of the rotary cutter 10, since
only the at least one cutting blade 24 contacts the first bolt
91 or the second bolt 92, the resistance resulting from
friction 1s reduced to assure a smooth cutting process, and
the scrap resulting from the cutting can be discharged
through the scrap discharge groove 28. Furthermore, the
rotary cutter 10 having the above multi-stage design has
different cutting speeds for cutting the first and second bolts
91 and 92 having different diameters when the rotary cutter
10 has a constant rotating speed. Specifically, the rotary
cutter cuts the first bolt 91 by the first cutting blade section
25 and cuts the second bolt 92 by the second cutting blade
section 26. Through the arrangement of the rotary cutter 10
cutting the first bolt 91 or the second bolt 92 by the cutting
blade sections of different angles, a proper cutting angle 1s
provided no matter the rotary cutter 10 1s cutting the first bolt
91 or the second bolt 92 while providing an excellent cutting
ellect.

FIG. 8 shows a rotary cutter of a second embodiment
according to the present invention substantially the same as
the first embodiment, except that the first cutting blade
section projection 25Pa is arcuate, and the second cutting
blade section projection 26Pa is rectilinear.

FIG. 9 shows a rotary cutter of a third embodiment
according to the present invention substantially the same as
the first embodiment, except that the first cutting blade
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section projection 25Pb 1s rectilinear, and the second cutting,
blade section projection 26Pb 1s arcuate.

FIG. 10 shows a rotary cutter of a fourth embodiment
according to the present invention substantially the same as
the first embodiment, except that the first cutting blade
section projection 25Pc¢ 1s rectilinear, and the second cutting
blade section projection 26Pc 1s rectilinear.

Conclusively, the rotary cutter 10 according to the present
invention can cut bolts of different diameters with a corre-
sponding proper cutting angle, achieving an excellent cut-
ting eflect.

Although specific embodiments have been illustrated and
described, numerous modifications and variations are still
possible without departing from the scope of the invention.
The scope of the invention 1s limited by the accompanying
claims.

The mvention claimed 1s:

1. A rotary cutter for cutting damaged threads of a bolt,
comprising;

a body rotatable about a rotating axis, wherein the body
includes a connecting end and an operative end oppo-
site to the connecting end along the rotating axis,
wherein the body includes an inner periphery delimait-
ing a cutting space extending along the rotating axis
from the operative end towards but spaced from the
connecting end, wherein a width of the cutting space 1n
a diametric direction perpendicular to the rotating axis
gradually reduces from the operative end toward the
connecting end to form a conic space, wherein the body
further 1includes at least one cutting blade disposed on
the 1nner periphery delimiting the cutting space,
wherein the at least one cutting blade includes a first
cutting blade section and a second cutting blade sec-
tion, wherein the first cutting blade section 1s arcuate or
rectilinear, wherein the second cutting blade section 1s
arcuate or rectilinear, and wherein the first and second
cutting blade sections are not 1dentical,

wherein a first virtual tangent plane extends perpendicu-
larly to the rotating axis and i1s tangent to the first
cutting blade section, wherein a spacing between the
first cutting blade section and the rotating axis 1s
smaller than a spacing between any point on the inner
periphery of the body delimiting the cutting space and
the rotating axis, wherein a second virtual tangent plane
extends perpendicularly to the rotating axis and 1is
tangent to the second cutting blade section, wherein a
spacing between the second cutting blade section and
the rotating axis 1s smaller than the spacing between
any point on the inner periphery of the body delimiting
the cutting space and the rotating axis.

2. The rotary cutter for cutting damaged threads of the bolt

as claimed in claim 1, wherein the body further includes a
virtual projection plane perpendicular to the rotating axis,
wherein a first cutting blade section projection 1s a projec-
tion of the first cutting blade section on the virtual projection
plane, wherein the first cutting blade section projection
includes a first center of circle located on a side of the first
cutting blade section projection adjacent to a rear side of the
first cutting blade section, wherein the first cutting blade
section projection 1s an arcuate line and 1s concave towards
the first center of circle, wherein a first radius 1s equal to a
spacing between the first center of circle and the first cutting
blade section projection and 1s 1n a range between 20 cm and
50 cm, wherein a second cutting blade section projection 1s
a projection of the second cutting blade section on the virtual
projection plane, wherein the second cutting blade section
projection includes a second center of circle located on a
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side of the second cutting blade section projection adjacent
to a front side of the second cutting blade section, wherein
the second cutting blade section projection 1s an arcuate line
and 1s concave towards the second center of circle, and
wherein a second radius 1s equal to a spacing between the
second center of circle and the second cutting blade section
projection and 1s 1n a range between 50 cm and 80 cm.

3. The rotary cutter for cutting damaged threads of the bolt
as claamed 1n claim 2, wherein the first radius 1s 1n a range
between 25 mm and 35 mm, and wherein the second radius
1s 1n a range between 60 mm and 70 mm.

4. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 2, wherein the second cutting blade
section projection 1s tangent to the first cutting blade section
projection.

5. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 1, wherein the body further includes a
virtual projection plane perpendicular to the rotating axis,
wherein a first cutting blade section projection 1s a projec-
tion of the first cutting blade section on the virtual projection
plane, wherein a second cutting blade section projection 1s
a projection of the second cutting blade section on the virtual
projection plane, wherein the first cutting blade section
projection 1s arcuate, and wherein the second cutting blade
section projection 1s rectilinear.

6. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 1, wherein the body further includes a
virtual projection plane perpendicular to the rotating axis,
wherein a first cutting blade section projection 1s a projec-
tion of the first cutting blade section on the virtual projection
plane, wherein a second cutting blade section projection 1s
a projection of the second cutting blade section on the virtual
projection plane, wherein the first cutting blade section
projection 1s rectilinear, and wherein the second cutting
blade section projection 1s arcuate.

7. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 1, wherein the body further includes a
virtual projection plane perpendicular to the rotating axis,
wherein a first cutting blade section projection 1s a projec-
tion of the first cutting blade section on the virtual projection
plane, wherein a second cutting blade section projection 1s
a projection of the second cutting blade section on the virtual
projection plane, wherein the first cutting blade section
projection 1s rectilinear, and wherein the second cutting
blade section projection 1s rectilinear.

8. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 1, wherein the body includes a virtual
circle, a first virtual reference line, and a second virtual
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reference line, wherein the virtual circle has a diameter
between 1 mm and 20 mm, wherein an end of the first
cutting blade section projection adjacent to the rotating axis
1s located on the virtual circle, the first virtual reference line
intersects with the rotating axis and passes through the end
of the first cutting blade section projection, wherein the
second virtual reference line 1intersects with the rotating axis
and passes through an end of the second cutting blade
section projection distant from the rotating axis, and wherein
an angle between the first virtual reference line and the
second virtual reference line 1s between 20° and 40°.

9. The rotary cutter for cutting damaged threads of the bolt
as claimed 1n claim 8, wherein the angle between the first

virtual reference line and the second virtual reterence line 1s
between 25° and 35°.

10. The rotary cutter for cutting damaged threads of the
bolt as claimed 1n claim 1, wherein the inner periphery of the
body delimiting the cutting space includes an evasive por-
tion and a scrap discharge groove in a radial direction
perpendicular to the rotating axis, wherein the evasive
portion and the scrap discharge groove correspond to the at
least one cutting blade, wherein the evasive portion 1is
located on a rear side of the at least one cutting blade and 1s
contiguous to the at least one cutting blade, wherein on the
first virtual cutting plane or the second virtual cutting plane,
a spacing from the evasive portion to the rotating axis
gradually increases from a side of the evasive portion
adjacent to the at least one cutting blade towards another
side of the evasive portion distant from the at least one
cutting blade, wherein the scrap discharge groove 1s located
on a front side of the at least one cutting blade and 1is
contiguous to the at least one cutting blade, wherein an end
of the scrap discharge groove intercommunicates with the
cutting space, and wherein another end of the scrap dis-

charge groove extends through the body to an outer periph-
ery of the body.

11. The rotary cutter for cutting damaged threads of the
bolt as claimed 1n claim 1, wherein the at least one cutting
blade 1s itegrally formed with the body.

12. The rotary cutter for cutting damaged threads of the
bolt as claimed 1n claim 1, wherein the at least one cutting
blade includes three cutting blades spaced from each other
by regular angular intervals 1 a circumierential direction
about the rotating axis.
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